Abstract-We discuss the propagation of plane electromagnetic waves through a one-dimensional periodic array of bilayers with metal inclusions. We show that the nonlocality of metal conductivity gives rise to the emergence of the collisionless Landau damping, which considerably alters the photonic band structure of the array and its transmission within the THz and near-infrared frequency range.
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Landau damping is a fundamental phenomenon which is responsible for electromagnetic absorption in plasmas and conducting solids (see, e.g., Refs. [1, 2, 3] ). It is caused by a direct absorption of electromagnetic energy by conduction electrons with large mean-free-path, whose velocity v coincides with the phase velocity of the wave of frequency ω and wave vector k m inside the electron medium,
In the past, the Landau damping has been studied in bulk spatially distributed systems. In the present work, this phenomenon is shown to be also essential for the electromagnetic transport via dielectric-metal optical micro-and nano-structures.
We examine the interaction of s-polarized (TE) wave with a superlattice consisting of N unit cells. The unit cells are composed of two layers: nonmagnetic dielectric a -slab and nonmagnetic metal b -slab having the constant thicknesses d a and d b , respectively. The size of every unit (a, b) cell
The dielectric a -slabs are characterized by their permittivity ε a , the corresponding refractive index n a = √ ε a , impedance Z a = 1/n a , wave number k a = n a k and wave phase shift
The wave number of the incident electromagnetic wave k = ω/c. The interaction of the electromagnetic field with metallic inclusions is described within the Boltzman kinetic equation approach that allows to adequately take into account the nonlocal dependence of the electrical current density on the electric field. The non-locality of metal conductivity inevitably induces the Landau damping, which alters the system transmission.
Solution of the Maxwell equations inside the dielectric a -layers in the superlattice can be presented as a superposition of forward and backward traveling waves. The Maxwell equations inside the metal b -layers reduce to an integro-differential equation because of the integral relation between the electrical current density and the electric field. Such an integro-differential equation can be solved in a closed form [4] .
From the expressions for the electromagnetic field inside dielectric a and metal b slabs, we find the transfer matrix describing the wave transfer through the whole unit (a, b) cell. The dispersion relation for the Bloch wave number κ of the superlattice is defined by the trace of the unit-cell transfer matrix (see, Ref. [5] for details).
Due to a large contrast between the impedances of the dielectric and the metal layers, the dispersion equation has solutions for the Bloch wave number κ with |Re(κ)| < π/d and 0 < Im(κ) ≪ |Re(κ)| only in very narrow pass bands which are associated with the Fabry-Perot resonances arising in the dielectric a-layers. These pass bands are situated in the vicinity of the resonance frequencies ω j at which the condition φ a = j a π (j a = 1, 2, 3, . . .) is met.
The transmittance T N for the whole stack-structure containing N unit (a, b) cells, is expressed in terms of the total transfer matrix which is the N -th power of the unit-cell transfer matrix. Figure 1 = 1 when the Landau damping is ignored. However, in reality, the Landau damping gives rise to a remarkable decrease in the amplitude of the resonance peaks and to their broadening. For the example shown in Figure 1 , the resonance peaks become of the order of 10 2 times less in their magnitude.
